Localization and specificity of cytochromes and other electron transfer proteins from sulfate-reducing bacteria.
Recently data have accumulated concerning the electron transfer chains of sulfate-reducing bacteria in general and of the genus Desulfovibrio in particular. Because of the ever growing number of newly discovered individual redox proteins, it has become essential to try to assign them to physiologically relevant chains. This work presents some new data concerning the localization of these proteins within the bacterial cell and the specificity of electron transfer between the three types of hydrogenases which have been found so far in Desulfovibrio, namely the iron-only, the iron-nickel and the iron-nickel-selenium enzymes. The iron-only hydrogenase reduces cytochromes which have bis-histidinyl heme ligation or histidinyl-methionyl heme ligation. In contrast, the iron-nickel and iron-nickel-selenium hydrogenases cannot reduce cytochromes having a His-Met heme ligation, but are very active toward the cytochromes having a bis-histidinyl ligand. This observation has been used to demonstrate that the tetraheme cytochrome c3 can exchange electrons with the monoheme cytochrome c553. No clear specificity has been established for the reaction of hydrogenases toward the hexadecaheme cytochromes from either D vulgaris or D gigas.